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INTERCHANGEABLE STIFFENING FRAME 
WITH EXTENDED WIDTH WEDGELOCK 
FOR USE IN A CIRCUIT CARD MODULE 

SEQUENCE LISTING (SEE 37 C.F.R. §§1.821 
THROUGH 1.825) 

Not Applicable. 

I. CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is related to co-pending application, ?led 
on even date herewith, entitled “Adapter Kit to AlloW 
Extended Width Wedgelock for Use in a Circuit Card 
Module.” 

II. BACKGROUND OF THE INVENTION 

The present invention pertains generally to the ?eld of 
computer card modules and the frames contained Within the 
modules. More speci?cally, the present invention relates 
generally to circuit card modules having frames that 
improve the cooling properties of the modules but optionally 
remain compliant With Institute of Electrical and Electronics 
Engineers (IEEE) speci?cations. 

Commercially-available, off-the-shelf components that 
are included in circuit card modules are often unreliable 
When exposed to the high temperatures present in, for 
example, the military environment. This is due to the inef 
fectiveness of conventional methods of controlling compo 
nent junction temperatures under stringent temperature con 
ditions. Conventional cooling methods utiliZed in off-the 
shelf parts include normal convection, forced convection— 
such as fan cooling, liquid cooling, various forms of heat 
conductors or sinks, etc.—and combinations of tWo or more 
of these methods. Numerous patents have issued to struc 
tural designs having cooling properties for use With circuit 
card modules. For example, US. Pat. No. 5,280,411, issued 
to Dirks et al. discloses the addition of heat conducting rails 
to the edges of a circuit card. Meyer, IV et al., in US. Pat. 
No. 5,549,155, teaches the use of a heat conductive p and a 
heat pipe to disperse the unWanted heat from a computer 
chip. US. Pat. Nos. 5,532,430 and 5,559,675, of Lanoe and 
Hsieh et al., respectively, disclose heat dissipating structures 
for use With circuit cards. In US. Pat. No. 4,916,575, Van 
Asten discusses the use of a ribbed frame, Which is struc 
tured to hold multiple cards. Several patents, including US. 
Pat. Nos. 4,558,395; 5,482,109; 5,714,789; and 5,625,227, 
disclose the use of a circulating coolant system to remove 
the generated heat. HoWever, none of these patents disclose 
or suggest a structure that satis?es the IEEE 1101.2 stan 
dards (i.e., IEEE Standard for Mechanical Core Speci?ca 
tions for Conduction-Cooled Eurocards), Which speci?es 
convection-cooled chassis requirements and conduction 
cooled chassis requirements. 

The prior art has also recogniZed the utility of additional 
force at the contact points betWeen module structures and 
the computer chassis. Morrison, US. Pat. No. 4,994,937, 
and Moser, US. Pat. No. 5,262,587, teach clamping struc 
tures to achieve this goal. BuZZelli, in US. Pat. No. 4,853, 
829, discloses a locking mechanism having a sliding block 
Which holds the module to the heatsink plate. As mentioned 
above, none of these references appear to satisfy the IEEE 
standards of current interest. 

The current methods for cooling commercial off-the-shelf 
circuit cards, such as Versa Module Eurocards (VMEs), are 
conduction-cooled modules that operate in a conduction 
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2 
cooled chassis or a convection-cooled chassis, such as 
described in IEEE 1101.2 Speci?cations. In order to comply 
With the IEEE 1101.2 Speci?cations, the cards must be 
mechanically compliant With both chassis types. This 
requires an approximately 0.063“ thick><0.098“ Wide protru 
sion along the card edge to engage the convection-cooled 
chassis card guides. This protrusion is often an extension of 
the printed Wiring board (PWB) or machined as part of 
PWB. A challenge posed by the IEEE 1101.2 Speci?cations 
is that the card modules must be compatible With existing 
forced-air cooled chassis or racks, Which do not use Wedge 
locks for heat exchange or mechanical mounting. Instead, 
the existing forced-air cooled chassis use the edge of the 
PWB as a guide and one of the mechanical attachment points 
for the chassis. In the convection-cooled con?guration, air 
?oW over the card is used to remove component heat. In the 
conduction-cooled con?guration, the component heat is 
removed by conduction to the chassis cold Wall. The heat is 
then removed from the chassis by external means. The 
protrusion reduces the efficiency of heat removal by reduc 
ing the available conduction contact area and by reducing 
the siZe of the Wedgelock that can be used. These tWo effects 
reduce the ef?ciency of movement of the heat to the cold 
Wall of the chassis. Because of these legacy requirements, 
the conduction-cooled modules do not take full advantage of 
the area available at the cold Wall of the chassis. 

Accordingly, it is an object of the present invention to 
provide a circuit card module With improved cooling ef? 
ciency that has a stiffening frame for the circuit cards and a 
mounting structure to alloW it to be optionally compliant 
With the IEEE 1101.2 chassis structure. 

It is a further object of the present invention to improve 
the cooling ef?ciency of the circuit card module by devel 
oping a frame structure Which provides a more direct path 
for the dissipation of heat from the components of the circuit 
card. 

It is another object of the present invention to increase the 
conduction contact area betWeen the circuit card module and 
the chassis. 

It is still a further object of the present invention to 
improve the cooling efficiency of the module through the use 
of a larger Wedgelock. 

It is yet a further object of the present invention to make 
the frame/Wedgelock assembly interchangeable With a con 
ventional frame so that the module can be used With either 
conduction-cooled chassis or convection-cooled chassis. 

III. BRIEF SUMMARY OF THE INVENTION 

The folloWing summary of the invention is provided to 
facilitate an understanding of some of the innovative fea 
tures unique to the present invention, and is not intended to 
be a full description. A full appreciation of the various 
aspects of the invention can only be gained by taking the 
entire speci?cation, claims, draWings, and abstract as a 
Whole. 

The present invention is a circuit card module that is 
adapted for use in either a conduction-cooled or a 
convection-cooled chassis. In the conduction-cooled 
embodiments, the present invention results in increased 
cooling ef?ciency. The circuit card module comprises one or 
more printed Wiring boards (PWB), at least one component 
mounted on the PWB, a heatsink that creates a heat path 
from the component to the chassis, an interchangeable frame 
that can be used in either the conduction-cooled or 
convection-cooled chassis, and a Wedgelock for securing the 
frame to the conduction-cooled chassis. One embodiment of 
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the interchangeable frame can comprise a protrusion (or 
guide rib) so that it can be used With a convection-cooled 
chassis or a conduction-cooled chassis and comply With the 
IEEE 1101.2 Speci?cations. Another embodiment, for use 
only With a conduction-cooled chassis, is maximally ef? 
cient in removing heat as it does not include the protrusion. 
In the con?guration Without the protrusion, the conduction 
contact area betWeen the chassis cold Wall and the frame is 
increased in Width from approximately 0.25“ to approxi 
mately 0.35 “. In either embodiment, the Wedgelock is 
mounted to one surface of the frame such that When installed 
in a conduction-cooled chassis, the opposite frame surface is 
forced against the chassis cold Wall. In addition, the Wedge 
lock can be enlarged to increase the clamping force (i.e., 
pressure) over the contact area betWeen the chassis cold Wall 
and the frame. The increased Wedgelock siZe approximately 
doubles the clamping force applied With respect to conven 
tional modules. The net effect of these improvements are a 
reduction in the thermal resistance per inch of Wedgelock 
length from, for example, approximately 2° C.-in/W to 
approximately 1° C.-in/W. This, in turn, reduces the module 
to chassis interface temperature rise of a typical 40 W 
module from, for example, about 83° C. to about 4.15° C. 
The improved thermal resistances and decreased tempera 
ture rises boost the reliability of the circuit cards as com 
pared to the prior art, particularly in the stringent environ 
ments experienced in military applications. 

The novel features of the present invention Will become 
apparent to those of skill in the art upon examination of the 
folloWing detailed description of the invention or can be 
learned by practice of the present invention. It should be 
understood, hoWever, that the detailed description of the 
invention and the speci?c examples presented, While indi 
cating certain embodiments of the present invention, are 
provided for illustration purposes only because various 
changes and modi?cations Within the spirit and scope of the 
invention Will become apparent to those of skill in the art 
from the detailed description of the invention and claims that 
folloW. 

IV. BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying ?gures, in Which like reference 
numerals refer to identical or functionally-similar elements 
throughout the separate vieWs and Which are incorporated in 
and form part of the speci?cation, further illustrate the 
present invention and, together With the detailed description 
of the invention, serve to explain the principles of the 
present invention. 

FIG. 1 illustrates a cross-sectional vieW of a prior art 
circuit card module installed in a conduction-cooled chassis 
(fully compliant With IEEE 1101.2 Speci?cations). 

FIG. 2 illustrates a cross-sectional vieW of an embodiment 
of the present invention installed in a conduction-cooled 
chassis (partially compliant With IEEE 1101.2 
Speci?cations). 

FIG. 3 illustrates a cross-sectional vieW of a prior art 
circuit card module installed in a convection-cooled chassis 
(fully compliant With IEEE 1101.2 Speci?cations). 

FIG. 4 illustrates a cross-sectional vieW of an alternate 
embodiment of the present invention installed in a 
convection-cooled chassis (fully compliant With IEEE 
1101.2 Speci?cations). 

FIG. 5 illustrates a cross-sectional vieW of the alternate 
embodiment of the present invention installed in a 
conduction-cooled chassis (fully compliant With IEEE 
1101.2 Speci?cations). 
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4 
FIG. 6 illustrates a cross-sectional vieW of a 

commercially-available circuit card module modi?ed With 
an adapter to increase thermal ef?ciency. 

V. DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to FIG. 1, there is shoWn a cross-sectional vieW 
(top or side vieW) of a conventional circuit card module 
design installed in a conduction cooled chassis 2. The 
module of FIG. 1 comprises tWo circuit cards: a meZZanine 
card 8 and a base card 7 although the number and type of 
cards can vary. A plurality of electrical components 6 (e.g., 
integrated circuits, high-poWer die-up devices, etc.) are 
mounted (e.g., soldered, ball grid array, etc.) on circuit cards 
7 and 8, although FIG. 1 illustrates component 6 mounted on 
card 7 only. Component 6 generates heat during its normal 
operation, and tWo thermal paths for heat removal are 
provided. The ?rst thermal path is through the loWer surface 
of component 6 to the end of circuit card 7 to chassis cold 
Wall 2 via metal strip 5 (or shim). The metal strip 5 acts both 
as a heatsink and as protection for the card 7 against damage 
When it is inserted and removed from the chassis 2. The 
other thermal path for component 6 (shoWn by the dotted 
arroW in FIG. 1), and the primary one of interest, is through 
the top surface of component 6 to thermally-conductive 
heatsink 9 to module frame 1 and to chassis cold Wall 2 via 
card 7 and metal strip 5. Optionally, heatsink 9 and frame 1 
can be constructed from one piece of material. The heat 
ef?ciency of this thermal path is directly affected by the 
clamping force exerted by Wedgelock 3 (i.e., the higher the 
pressure, the loWer the thermal resistance) and the contact 
area 10 betWeen the cold Wall chassis and the card 7 or strip 
5 depending upon the con?guration (i.e., strip 5 may not 
alWays be present). An end portion of the circuit card 7 often 
includes a protrusion 4 (often machined from base card 7), 
Which alloWs this module to be compliant With a convection 
cooled chassis as de?ned in IEEE 1101.2 Speci?cations (see, 
e.g., FIG. 3 for a conventional 1101.2 compliant module 
used in a convection-cooled chassis). The problematic ther 
mal resistances in the module of FIG. 1 include the resis 
tance betWeen the metal strip 5 and the chassis cold Wall 2 
(e.g., about 0.23 C/W), betWeen the metal strip 5 and the 
card 7 (e.g., about 0.3 C/W), and betWeen the card 7 and the 
frame 1 (e.g., about 0.11 C/W). The hatch marks in FIG. 1 
represent air gaps. The module of FIG. 1 fails to use 
approximately 40% of the cold Wall of chassis 2 surface 
contact area available for thermal conduction; it uses only 
the surface contact area 10 for thermal conduction, Which is 
typically about 0.25 “ in Width. Additionally, for IEEE 
1101.2 purposes, the module must be compliant With the 
convection-cooled chassis (see, e.g., FIG. 3) so it typically 
includes the protrusion 4. 

In contrast, the module illustrated in FIG. 2, an embodi 
ment of the present invention, has improved cooling ef? 
ciency When used in a conduction-cooled chassis 2. The 
improved cooling ef?ciency is achieved, at least in part, 
through the use of a larger Wedgelock 13. In the embodiment 
of FIG. 2, the Wedgelock 3 of FIG. 1 is increased in Width 
from x to x‘, e.g., from about 0.25“ to about 0.35“. The 
increased Width x‘ of the Wedgelock 13 identically increases 
the contact area 20 betWeen the frame 11 and the chassis 
cold Wall 2. A second important result of the alteration or 
augmentation is that the frame 11 (a restructured frame 1 of 
FIG. 1) is in direct contact With chassis 2, Which results in 
a more direct thermal path. The card 7‘ is either the same 
card 7 of FIG. 1 pulled back to alloW for the placement of 
frame 11 or a modi?ed/shortened version of card 7 With the 
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protrusion 4 removed. The restructuring results in a frame 11 
that optionally eliminates the protrusion 4 of FIG. 1 neces 
sary for use With convection-cooled chassis (but not neces 
sary in a conduction-cooled chassis) or optionally maintains 
the protrusion as in FIGS. 4 and 5. Further, the frame 11 
eliminates the need for the metal strip 5 of FIG. 1. It should 
be noted that a reduction and simpli?cation in thermal 
resistances is realiZed in the embodiment illustrated in FIG. 
2, Where it is reduced to 0.1 C/W betWeen the frame 11 and 
chassis 2 cold Wall. In summary, the larger surface contact 
area betWeen the frame 11 and chassis 2 cold Wall as Well as 
the additional clamping force from the larger Wedgelock 13 
results in overall loWer component running temperatures for 
this embodiment. The embodiment of FIG. 2 is partially 
compliant With the IEEE 1101.2 Speci?cations as it does not 
include a protrusion for use in a convection-cooled chassis. 
Embodiments having frames that maintain the protrusion 
and still use a larger Wedgelock for increased cooling 
ef?ciency are also contemplated, and are discussed beloW 
With respect to FIGS. 4 and 5. 
A commercially-available Wedgelock 13 suitable for use 

in the present invention is the Card-Lok product Which can 
be obtained from Calmark Corp., San Gabriel, CA. In 
particular, the frame structures 11 and 21 of the present 
invention are designed to alloW the use of large Wedgelocks, 
e.g., those utiliZing larger screWs such as 6-32, 8-32, or 
10-32 siZe screWs. As described above, the removal of the 
protrusion 4 alloWs for an increase in the Width of the 
contact surface betWeen the frame 1 and chassis 2 by from 
about 0.25“ to about 0.35“. Not only is there an increase in 
the surface areas 20 and 30 (With respect to surface contact 
area 10) that is in contact With the other parts of the circuit 
card module, but the larger Wedgelock 13 exerts greater 
force betWeen the frame 11 or 21 to the chassis cold Wall 2 
than the smaller Wedgelock 3 of the prior art. As clamping 
force is increased, the interface conductance is increased, 
thus increasing the ef?ciency of heat movement from the 
component 6 to the cold Wall of chassis 2. Optionally, the 
clamping force can be further increased by using a Wedge 
lock 13 that has a friction-reducing ?nish applied to it and 
by installing the Wedgelock 13 With Washers. Wedgelocks 
made of aluminum are preferred, although other materials 
can be used. 

The increased force, in combination With the additional 
contacting surface areas, signi?cantly reduces the thermal 
resistance betWeen the frame and the chassis 2 cold Wall. In 
particular, typical thermal resistances across the Wedgelock 
of conduction-cooled VME 6U modules is about 2° C. in/W. 
Thus, With an approximately 40 Watt module, for 
example, there is an average 8.3° C. temperature rise. This 
temperature rise is signi?cantly avoided using the adapter of 
the present invention. The reduction of thermal resistances 
and temperature rises is re?ected in a reduced running 
temperature for component 6. 

Referring to FIG. 3, there is shoWn a prior art circuit card 
module that is compliant With the IEEE 1101.2 Speci?ca 
tions and is installed in a convection-cooled chassis 12. A 
card guide 18 is attached to the convection-cooled chassis 12 
With for example, screWs, for receiving the card 7 by its 
protrusion 4. In a conduction-cooled chassis, on the other 
hand, the channel for receiving the protrusion 4 is machined 
into the chassis 2 itself as shoWn in FIGS. 1, 2, 5, and 6. The 
remaining structure of the circuit card module in FIG. 3 is 
similar to that discussed above With respect to FIG. 1 
(similar reference numerals indicate similar components), 
With the exclusion of Wedgelock 3 and strip 5 Which are not 
present in convection-cooled applications, and need not be 
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6 
discussed again as its structure Will be apparent to those 
skilled in the art. In a convection-cooled chassis as shoWn in 
FIG. 3, air?oW, for example, over the circuit card module 
removes the heat to the ambient environment. 

Referring to FIG. 4, there is shoWn an alternate embodi 
ment of the present invention installed in a convection 
cooled chassis 12. The circuit card module comprises a 
frame 21, Which includes a protrusion 14 that ?ts in the card 
guide 18 of the chassis 12 as shoWn. Although the Wedge 
lock 3 Would most likely be used in practice, a larger 
Wedgelock can also be used in this alternate embodiment. 
The frame 21 alloWs for a larger Wedgelock to be used and 
for the strip 5 to be eliminated. The remaining structure of 
the circuit card module in FIG. 4 is similar to that discussed 
above With respect to FIG. 2 (similar reference numerals 
indicate similar components) and need not be discussed 
again as its structure Will be apparent to those skilled in the 
art. HoWever, in the event that the circuit card module is to 
be used in commercial (non-military) applications and con 
vection cooled, then the Wedgelock 3 Would not be present. 
It is contemplated, hoWever, that certain convection-cooled 
applications Would require the use of the Wedgelock 3 and 
thus, it is shoWn for purposes of illustration. For example, if 
the circuit card modules are integrated (?rst tested) in a 
commercial, convection-cooled chassis in a laboratory envi 
ronment and then installed into the actual chassis, then the 
Wedgelock 13 Would be used. 

Referring to FIG. 5, there is shoWn the embodiment as 
illustrated in FIG. 4 except that the circuit card module is 
mounted in a conduction-cooled chassis 2. This embodiment 
has a protrusion 14 and thus, is compliant With the IEEE 
1101.2 Speci?cations. Similar to the embodiment of FIG. 2, 
the embodiment of FIG. 5 has increased cooling ef?ciency 
but remains compatible With a convection-cooled chassis 12. 
In the embodiment of FIG. 5, hoWever, the surface contact 
area 30 is not as large as the surface contact area 20 in FIG. 
2. Also similar to the embodiment of FIG. 2, a reduction and 
simpli?cation in thermal resistances is realiZed in the 
embodiments illustrated in FIG. 5, Where it is reduced to 
only betWeen the frame 21 and chassis cold Wall 2 (strip 5 
is eliminated). In any event, an extended Width Wedgelock 
alloWs for greater surface contact area 30 to improve the 
thermal performance. 
The reduction of thermal resistances and temperature rises 

is re?ected in a reduced running temperature for component 
6. Predictions using standard thermal analysis softWare Were 
preformed to measure the expected improvements With the 
various embodiments of the present invention. The analysis 
shoWed that the conventional design, as illustrated in FIG. 1, 
had a component running temperature of about 980° C. The 
embodiment illustrated in FIG. 5 (i.e., design With the frame 
21 that includes the protrusion 14) had a component running 
temperature of 906° C. The embodiment illustrated in FIG. 
5 has an improvement over the conventional design of FIG. 
1 of about 74° C. Finally, the maximiZed design 
embodiment, illustrated in FIG. 2, had a component running 
temperature of about 868° C., a full 11.2° C. improvement 
over the conventional design shoWn in FIG. 1. Such a 
reduction in running temperatures signi?cantly increases the 
reliability of the circuit card module, particularly When 
subjected to the environmental temperatures present When 
the cards are used in military applications. 
An additional manner in Which to analyZe the increased 

ability of the present invention to dissipate heat is to 
examine the difference in the temperature rise from the base 
71° C. chassis to the component junction. The conventional 
design of FIG. 1 has a temperature rise of about 27° C. In 
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contrast, the embodiment of FIG. 4 has a temperature rise of 
about 19.6° C., Which is an improvement of 27.4% over the 
conventional design of FIG. 1. The embodiment of FIG. 2 
has a temperature rise of about 158° C., Which is an 
improvement of about 41.5% over the conventional design 
of FIG. 1. This analysis demonstrates the ability of the 
present invention to more effectively and dramatically trans 
fer heat from the component 6 of a circuit card to the chassis 
2 cold Wall. 

Referring to FIG. 6, there is shoWn a cross-sectional vieW 
of a commercial off-the-shelf (COTS) circuit card module 
modi?ed With the adapter of the present invention to 
increase thermal ef?ciency using the principles described 
above (i.e., greater pressure from an extended Width 
Wedgelock, increased surface contact area 40, and extended 
frame to increase the conduction contact area). The circuit 
card module of FIG. 6 does not necessarily have to be 
compliant With the IEEE 1101.2 Speci?cations and can be 
any commercially-available circuit card. Many of the COTS 
conduction-cooled VME circuit card modules suffer from 
the thermal problems described above. The adapter of the 
present invention shoWn in FIG. 6 alloWs COTS circuit card 
modules to obtain the improved thermal performance and be 
in compliance With IEEE 1101.2 Speci?cations When used 
in a conduction-cooled chassis. The premise behind the 
design of FIG. 6 is to provide a Wedgelock/chassis interface 
modi?cation kit to existing modules to increase the cold Wall 
contact area for improved cooling efficiency Without a 
complete redesign of the PWB mechanical interface. The 
adapter requires the removal of the COTS backside abrasion 
strip (strip 5 in FIG. 1), and potentially replacement of 
Wedgelock 3 With an extended Width Wedgelock. These 
items are replaced With the adapter to increase the surface 
area contract betWeen the cold Wall of the chassis and the 
strip in contact With card 7 Without impacting the COTS 
design. Once adapted, hoWever, the COTS module is not 
backWards compatible With the convection-cooled type 
racks. As can be seen from FIG. 6, elements 3 (Which can 
have an extended Width), 16 and 15 combine to increase the 
conduction contact betWeen the COTS circuit card module 
and the cold Wall of the chassis 2. 

In the circuit card module of FIG. 6, the strip 15 (an 
element of the adapter) fully cooperates With the bottom 
surface of the card 7 and its protrusion 4 for an increased 
surface contact area 40, i.e., the air gaps of FIG. 1 (shoWn 
by hatch marks) betWeen the chassis cold Wall, the card 7, 
and the strip 5 are substantially ?lled by the adapter. The 
frame 1 is either adapted With another piece of material 
extension 16 to extend up to the chassis 2 cold Wall or is 
constructed of one piece (frame 1 integrated With extension 
16). The adapter alloWs the COTS circuit card module to 
fully utiliZe the surface contact area 40 betWeen the under 
side of card 7 and the chassis 2 cold Wall, and optionally, the 
contact area betWeen the Wedgelock and frame 1 With 
extension 16. Thus, the surface contact area betWeen the 
circuit card module is increased and the thermal perfor 
mance improved Without impacting the existing COTS 
design. Also, the Wedgelock 3 can be an extended Width 
Wedgelock as described above With respect to FIGS. 2, 4, 
and 5 to further increase the contact area With the frame 1 
and extension 16. Comparing the COTS card module of 
FIG. 1 With that of FIG. 6, it can be seen that the air gaps 
(shoWn by hatch marks in FIG. 1) have been substantially 
?lled by the adapter (i.e., elements 15 and 16). In particular, 
the frame 1 is extended With extension 16 to utiliZe the 
contact area 40, the Width of Wedgelock 3 can be extended, 
and the strip 15 fully utiliZes the space under the protrusion 
4. The con?guration of FIG. 6 signi?cantly reduces the 
thermal resistance betWeen card 7, strip 15, and chassis 2 
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cold Wall, Which reduces the overall junction temperature of 
the components resulting in improved module reliability. 

Other variations and modi?cations of the present inven 
tion Will be apparent to those of skill in the art, and it is the 
intent of the appended claims that such variations and 
modi?cations be covered. The particular values and con 
?gurations discussed above can be varied and are cited 
merely to illustrate a particular embodiment of the present 
invention and are not intended to limit the scope of the 
invention. It is contemplated that the use of the present 
invention can involve components having different charac 
teristics as long as the principle is folloWed, i.e., the pre 
sentation of an interchangeable stiffening frame for improv 
ing the thermal ef?ciency of circuit card module that can be 
either IEEE 1101.2 compliant (including rib guide) or an 
interchangeable stiffening frame Without a rib guide alloW 
ing for a larger surface area contact betWeen the chassis and 
the frame and increased pressure from the extended Width 
Wedgelock. It is intended that the scope of the present 
invention be de?ned by the claims appended hereto. 
The embodiments of an invention in Which an exclusive 

property or right is claimed are de?ned as folloWs: 
1. A VME circuit card module, said circuit card module 

being mounted in a conduction cooled chassis and being 
mechanically compatible With a convection cooled chassis 
and having an increased conduction cooling efficiency, the 
conduction cooled chassis having at least one card guide 
slot, the circuit card module comprising: 

le;.5qat least one base card; 
le;.5qat least one meZZanine card proximate to said base 

card; 
le;.5qat least one component mounted on said base card 

and at least one component mounted on said meZZanine 
card, each of the at least one components having on its 
surface a heatsink; 

le;.5qa heat path betWeen each at least one component and 
the conduction cooled chassis; 

le;.5qan interchangeable frame supporting the base card 
and the meZZanine card, Wherein said frame comprises a 
conduction cooling frame in direct contact With the conduc 
tion cooled chassis and Wherein an edge end of said con 
duction cooling frame directly contacts a guide slot Wall of 
immediately juxtaposed With the conduction cooled chassis; 
and 

le;.5qa Wedgelock mounted on said conduction cooling 
frame that secures said conduction cooling frame to the 
conduction cooled chassis guide slot via pressure, Wherein 
said Wedgelock and a predetermined portion of said con 
duction cooling frame ?ll nearly all of the an entire area of 
the at least one card guide slot, Wherein each heatsink and 
said base card and said meZZanine card are in direct contact 
With said conduction cooling frame, Wherein said conduc 
tion cooling frame is also in direct contact With said Wedge 
lock and the conduction cooled chassis. 

2. The circuit card module of claim 1 Wherein an edge of 
said Wedgelock is immediately juxtaposed With the conduc 
tion cooled chassis. 

3. The circuit card module of claim 1 Wherein an edge of 
said Wedgelock is immediately juxtaposed With the conduc 
tion cooled chassis. 

4. The circuit card module of claim 1, Wherein said 
conduction cooling frame comprises one piece. 

5. The circuit card module of claim 1, Wherein said 
conduction cooling frame comprises tWo pieces. 

* * * * * 


